Priloha 5 — numericka aproximace krivky pomoci interpolace

clear
close all
clc

%% ANALYTICKA ROVNICE
kappa = 10;

cO = 0.01;

p = 0.13;

lambda = 0.01;

xspan = linspace (0,10,5000);

funkce = @(x,phi) [phi(2), 0.5*phi(2)"2*sin(phi (1)
sin(phi(1))/(2* (cos(phi(1l)))"3)*(c0”2 + p/kappa*2*x*sin (phi (1))

2*lambda/kappa) + x*p/kappa/cos(phi(l))]1;

) /cos (phi (1)) +
+

okrpodm = @ (phila,philb) [phila(l), philb(l) - pi/2];

odhad = bvpinit (xspan, [0.001 0.0011]);
sol = bvpb5c (funkce, okrpodm, odhad) ;
%% ANALYTICKA K@IVKA

psi an = sol.y(1,:);
dpsi an = sol.y(2,:);

d x diff (xspan) ;

dz=dx .* tan(psi_an(l:end-1));
zspan = [0, -cumsum(d z)];

zspan 0 = zspan;

zspan = zspan - zspan(end);

L = trapz(xspan, l./cos(psi_an));
A = trapz(xspan, Xspan.*tan(psi_an));

$% ANALYTICKA ENERGIE U

c2 = dpsi_an .* cos(psi_an);
U = kappa/2 * trapz(xspan, (dpsi an .* cos(psi_an)
U = 4*U;

%% INTERPOLACE ELEMENTY STEJNE DELKY

Na = length(xspan) - 1;
points = [xspan; zspan];
dxy = (diff (points'))"';
dl = zeros(l,Na);
for i = 1:Na

dl (i) = norm(dxy(:,1));
end
1 = [0, cumsum(dl)];

L = sum(dl);

- ¢c0).”2 ./ cos(psi_an));



N = 10; % POCET ELEMENTU

1 step = L/N;
lg = 0:1_step:L;

Xq interpl (1, xspan, lq, 'spline');
zq = interpl(l, zspan,lqg, 'spline');

body int = [xqg;zql;

d elem = [diff(body int(1l,:)); diff(body int (2,

elementy = zeros(1l,N);
for 1 = 1:N
elementy (i) = norm(d elem(:,1));
end
psi = -asin(diff (zq) ./elementy);
dx = elementy .* cos(psi);
dz = -elementy .* sin(psi);
x0 = 0;
z0 = zspan(1l);
x 0 = [x0, x0 + cumsum(dx)];
z 0 = [z0, z0 + cumsum(dz)];

body = [x 0;z 0];

body 0 [-body (1,2);body(2,2)1;

body end = [body(l,end-1);-body(2,end-1)];
bodyl = [body 0, body, body end];

bodyl = bodyl';

threes = zeros(3,2* (N+1));

for n = 1:2:2*(N+1)

threes(:,n:n+l) = bodyl((n/2+0.5):(n/2+2.5),

end

R = fit circle through 3 points(threes);
c2 fit = 1./R;

%% DALSI NUMERICKE VYPOCTY KRIVOSTI

elementyl = [elementy(l), elementy];

dpsi = diff (psi);

dpsi = [2*psi(l),dpsi,2* (pi/2-psi(end))];
c2_avg = zeros(l,N);

c2 wind = zeros( ,N) ;

c2 _darc = zeros(1l,N);

c2 dain = zeros(1,N);
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for i = 1:N

c2 avg(i) = 0.5 * ((dpsi(i)/elementyl(i)) + (dpsi(i+l)/elementyl (i+1)));
% VYPOCET KRIVOSTI - PRUMERNA KRIVOST
c2 wind (i) = 2*dpsi(i)/ (elementyl (i) + elementyl (i+1));
% VYPOCET KRIVOSTI - WINDING NUMBER THEOREM
c2 darc(i) = 4*sin(dpsi(i)/2)/(elementyl (i) + elementyl (i+1));
% VYPOCET KRIVOSTI - DISCRETE GRADIENT OF ARC LENGTH
c2 dain(i) = 4*tan(dpsi(i)/2)/(elementyl (i) + elementyl (i+1));
% VYPOCET KRIVOSTI - DISCRETE AREA INFLATION
end
c2 avg = [0.5 * ((dpsi(l)/elementyl(l)) + (dpsi(2)/elementyl(2))), c2 avg]l;
c2 wind = [2*dpsi(l)/(elementyl(l) + elementyl(2)), c2 wind];
c2 darc = [4*sin(dpsi(l)/2)/ (elementyl(l) + elementyl(2)), c2 darc];
c2 dain = [4*tan(dpsi(l)/2)/(elementyl(l) + elementyl(2)), c2 dain];
dL = cumsum(elementy) ;
dL = [0,dL];

%% NUMERICKE HODNOTY DEFORMACNI ENERGIE
U avg = 2 * kappa * trapz(dL, (c2 _avg - c0)."2);

U = 2 * kappa * trapz(dL, (c2 wind - cO)
U darc = 2 * kappa * trapz(dL, (cZ2 darc - c0).7%2);
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_dain = 2 * kappa * trapz(dL, (c2 dain - c0)."2);
_fit = 2 * kappa * trapz(dL, (c2 _fit - c0)."2);

U komp = [U U avg U wind U darc U dain U fit]

U _komp = [U U/L]

L A= [L A]

osa x = [-11 11; 0 0];

osa y = [0 0; -2.5 2.5];

%% GRAF POROVNANI ANALYTICKEHO A NUMERICKEHO TVARU
hold on

axis equal

pbaspect ([10 3 17])

set(gca, 'FontSize', 30, 'fontname', 'Cambria Math')
x1im ([0 10]);

ylim ([0 3])

plot (xspan, zspan, '-k', 'lineWidth', 2);

plot(x 0, z 0, '--ok', 'markerSize', 10, 'MarkerFaceColor', 'k', 'lineWidth',
2);

legend('analyticka kgivka', 'numerickéd aproximace', 'fontSize', 25);
xlabel ('{\itx} [\mum]', 'fontSize', 30, 'fontname', 'Times')
ylabel ('{\itz} [\mum]', 'fontSize', 30, 'fontname', 'Times')



